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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a testing apparatus by which a test 
can be made with high efficiency, with high accuracy and with high reliability 
by a method wherein every LD module (a device to be measured) and an 
optical-output measuring device are connected and changed over by a 
mechanical changeover system by using an optical adaptor connector and a 
connector-type sensor head. 

SOLUTION: A computer 3 operates a temperature-adjusting-element drive 
circuit 4 and an LD-moduie drive circuit 5 according to a predetermined 
control program. Thereby, an LD module which is mounted inside a 
thermostat 1 is oscillated and operated, a Peltier element for temperature 
adjustment is driven, and the module itself is temperature-controlled. In 
addition, while a temperature inside a tank A and that inside a tank B are 
being set at a prescribed test temperature, a prescribed DC voltage signal 
is applied to a module corresponding to an optical-output transmission line 
which is selected via a channel selection circuit 7 from an electrical signal 
generation circuit 6 under a prescribed temperature environment and the 
module is operated. On the other hand, the computer 3 drives and controls 
a robot 20 which is arranged in the front wall surface part of the thermostat 
1, measuring devices 41 to 44 are brought into optical contact according to 
the control program, and an optical output is measured. 
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T^©ft^l$«!l#f££&S-f&, LD*5?3.-;KDfiflE 

-fey hftt^ SlSrM^»LDt->'a-MILD 

IZ. ±m&Vtr-y h\zmm^nt^'LD^Ja.-)V<D%y 
r -f A- a - h* ©5fc JISigB tcifc D fttt 6 Wtftzfy ^3 * 9 

VT&f&ztiz. 'J>u< th i oofeaij^xAW xs» 

£^bTSlt (Ytt) #flfcSUBn5rtBibfc»2*¥*li 
iitA (ZM) #|Rlfca»»Tft£bfcttD 

sftiwtK-ftma (i-l) wtwestjt^r-r^ 

3-H*^LT*«niriBi:Ufc, 4>fc< & t> 2 ofiU:® 

str;K-fe>u-^y Hia»«*«s. ^»je»fctt»^a 

h fc*J W* IR 0 ft ft£ S 75 y 3 * * 

it 5 nfc&3t 7 3^/* 3 * * * t u stt 
w&r * =t 5 fc b , &?mw®& \z & o «t«K u c t 

Ms* : fO!»Sftf^fflS«lfPr*«fc3Kbfc. Ht#JJtifcI2 
«©S8. 

x±tafis«cD#E^®^rtoSH^iis*^n j en^ 
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X«W*3S2tCfB«©gfi. 

7 -f A 3 - H b t»« WDB £ b &4>& < 1 1> 1 3 © 

ytTy7?a*9?<D<p<imzMis. ±12® o# 
io ttfcKjffcsnfcw— tm<ii&-fe>-y-^<;/ K©+^f±e 

-&^-Ii-*fTO T±f2& LDt ^x-^©;)tW#0&£a'J 
JSTSJcpKb*:. «#3U~tt#Jfi3©Vvfn^KJ2 

moms. 

-f9^991fi. -**fc±E#-fey H©ffiffiB«fcH 
^^£-T-5<i:£fciC, M)«gE^e.3tT^7 p ^3^^^ 
^K^^Sgibfc^Ofttt^&^bfe, Mtfvx 
;U;RtX-fe>-9-^->H«Je))i*-ffl^rtiiK^*b. - 

20 b&, «tt©-fe>-9-'\y F*#fc«fc0*j£3n 

±sB^7^-/^3^i7^tc*5lt^-fe>-9-^-> H^f-f HSK 
«©*rtai^»c:}¥AnJ^£Sn. K^5fe*Bi5icab7t* 

30 7-TA3- K©jl|5««©*«lSitAb^3««|«t:7 5 

-rSiSKbfc^^x^T&oT, K75^->x^ 
©5fe^&^«BD«fC^bT±EJfA^'f 
<DmVKfrt>&tii?2>tth\Z±.Vd,%,Ty-? 9^1^99 

\z&\7%ffitf.i'3L)i<DnmKtmsb£^pimti,. wc? 
? ^->x;p©'{g«gB©ga umzx&w&im k> an* t 

±IB7^^3^i7^©*-fe-y hAM«ffitc, ttSBtx 
AM X © L D ^ 5? =l -MZ 43 it % 7 T -f A 3 - H ©5t 
^gBtC^ 0 ftlt 6 ntzft?? Pa*?? &®.tb&tSt£ 

*>iz±m7y7?3*??e>jjt-y btt-wmmz. ±m 

S5 b fc±82 4agW© «taR^^ JcSo* < 7iiMKO 
itt73i9JI2l£fc^T, ±I27t^5;y3*^^S.t;7 , 6-t> 

•y-'w K(c43tt-5^7x;i'-;u©^^ffi*^$-frT 

50 Jtt»Urr*J:5K:*J«bfc, »^5tiB«©SB„ 
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©J?A#-f F#xaW©**»fc*fr**l*iK©rtHiii 

L D * v 8 i 7 r -f - F ©SfeSaimclR t> fttt 
©gfi. 

[St#JS8] Sic. ^-fe^ hro^Tyy^n^^iS'fC 

«^^n^oB§i[^«icssi3g$nfc^7 r-f Ftc 

*^TK-fc>-y-^v F©#A#-f F#xmt<k9t£:#© 
F&ttKflA/TttX^T-f A*n-F©»S7jfa 
(XWR^YWlTJlSl) ICj§lPIftg<t:bfc. X*|B]7D- 

±Bjfrfc>-*'\y F***att», -te^ry^a* 

<7 * © "t"-Dfft t ±B"fe >U"^ y F © *>bto £ ©StB b £ 

f^T«)S3nfc, Ift&g 1 8 £»*©«*# 

[0 0 0 1] 

LD^S?3.-JI/©a«Wtttt*8Bt:H-r 
-5=b©-eafe-5. 

[0 0 0 2] 

[«£*©&ffi] HRK. tf^-fsT-H*?. 3tffl* 

&m?m0>v-\ t m£-&mzm?>-&/vTBf8.-2tiz>L 
i-jw©Pp«*ffiiiE-r?.fcJ6, B»«©a*ai**frT-c 

L D * i? a -JUcSUB tt»KlJ&£ t> fcttffifi^ * ffrta b 

Tf^tt^-a-, ^-©7tm^4tttx«»!t#tts^-r^c<i: 

[0 0 0 3] IE*. ±ff3LD^^i-;l,©®!jiXS^*5 
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'*«C©3tW*»tta*fflVdryFK. Mig^nfcLD^ 
>?n.-;i/£, ^©>J-F£:frbT»ffi^figt;:]&0tttt£ 

F ©5te3s«i8B \Z tt 0 ft W- 6 ftfc 3t 7 5 9zi * * * b T 
flrjROftA'f ^SJBHT^-f y^C*JW-*M*© 
ATJSST?©^© 1 OiC^-TS-^. BBfcA'fy?-© 

*»©ta*«HFt:, **©3tffl*«je«, 
ssfi^gg. (i-l) 

10 isttfcbJ^t-tStgtfcWLD^a 

-;w*g»bfc^ss«£. 0we©tt»iaflEc««3n 
&tts»rtic^Ab. a»«is*^. Mfu*:. ±t2^aa 
«(cg»$nrc#LD^E>'3.-;nc^©^«^£SJ 

inbTf^W^itStifctC. ±K^-f y ^&«J&AJ5S 
f£T -5 C £ \Z J: 0 KftX -i v ^©& AASH^KitasI* a? 

F£, ±12«*©7£ffl;fta'J£g§<?:&i$bT&LD 

a-;!/©*-* ©«¥W»i*tt*«aET* ck 5 \z b 

20 [0 0 0 4] ±Bft#»a©l*ttttt*8«fc*5V»T. IS 
*«fCK«#IW)LD : Ej;a-;K!)3eiil*5'f>. BP 

Ttt. lH©KIMMI«ffK:J:0±f3*^-r y?©A* 
«H t K3t«lll*n*LD ; e$?a.-^©»:*3J«#Jtfttf* 

30 [0 0 0 5] ±efi&4^ftI*£BK:«}*&flg*&ff& 

a b xm&mmmz m o ^k^mnsrf/^ a « 

[0 0 0 6] b^b^S. ^ffirtTflg§nT^-57tX-f 
yftt*«T*SO*a6f. 3tA-fy^*ft©A*SB 

©ffiffl*«XJ43tA'f v^l|l#©AA«RP«c****-r 

*0>&otz%M y^an»©wiiiaBt>««i^t5-t-©« 

40 fpnx ht>#*Ci«*B6:t>©tS:*— ±ffi©SS^ 

fcCO. !SttUH*ttttlHif|:^©tt*ft*»lcn±d 

[0 0 0 7] I17-T >fc*v>T*Bc©L 

Dt^i-;i/©ia««pttlt»»C^^Ttt, ±f27tX< y 
50 ^•©«»A««'b*acK<. JtA-fy^WftfPWt* 
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mmmz&nz>mfemmRzf®m&m>& 1 "3*s»s& 

fc©T&ofc. 
[0 0 0 8] 

>^T«asnfc**©LD«S'a--*0»fje8(l«MC 
TT'©»#tti*ifc£, *«l*fc»ffl«ltt*'boTfT*, 
JBf^ri^h*«f£*»SO>b©tJt^T5fcffiT?**, LD 

■ra. 

[0 0 0 9] 

-fx©LD ; e> f 3.-;uiti5ft-57t7r'rA*3- K©5fess 

8M*Lfc3fc75£f3*i'*JiH:>-iJ-'Sy h**SK*iA*nI 
fSn, A-V^-;U3>tfa.-^*€fflV»fc«^t!Wig 

*7^^3^^^o«utic*je>a*nTv»*)tty5y 
n-s. 

[0 0 10] *fgBJ©S^#ttwt®l^«©#^«> #L 

ffl LT«WM9tt«*.#5SfcTfr 3 =t 5 Lfc d £ tc& 
V»T®$IHT?ttJ|lfc#ft©L D*3>a-AOKMHIt 
S«lO*Htfc*-fey h*fiS*fc8XUT*6tt. tag 
3.-^©S«#tt8*»*iS^Wfciif*iiafR^ilf^«tt 
[0 0 11] 
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[0 0 12] #fg9!©i&«4$«:H8*&1Itt, 0 
7C**n*>tafflfflOLD ; E5?3.-;H 0£**jex 
n-fXttSftOTft*. :©l0LDt-^-JH 0 

e3W©*7y-f7t3-H 1 2. U— 5X^§0igt 

io *Lftv>) RtfcnecD^Aou—H 1 1**— #»ic 

±B3tt7 y-f/ta- 1*1 2 &*0©ft7^ 

[0 0 13] H1H ^fgBflK&SLD^jx-J!/©© 
[0 0 14] 01tCi5<^T. fita»ltt, 0*b&HBr 

ST. 8 otoiSfii. -2 0t;ofiiai. 2 

s.^B<t©Mgi5^(c. ^n^*n, ft*t:«j*-r*«t'5 
if— f >^T«f3ns. A«RtfB«ctt, 

n. *ftO*tyh5 0^UT, #J;t«5 0fi©LD 
t-^jL-;H0«Sn, HI'S, Br^M*ftTTu 

nsoLDtya-jn o tcHff^©a:8itmi£<t^^Epai 

30 f*. 5 Q7*>*)V (5 0 c h) 03ttH*fe3S»««» 
[0 0 15] «7M9liai62B, ^-Vt*3>Ka- 

ABM 5. AttttKM«XftA9X£BK6tttflc% 

[0016] ±tB3>t;a-^3{i. ^ajeastufcai 
»yo if 9 a tt^xngmmmrwHaam 4 l d 

40 SltlrtlCjfeASnfcftajeT/t-f X©LD ; E5?a-;i' 
1 OSBSffaftStfSttfcfcttLDt^a— ^1 OK 

*s w * ?asiia5ffl x ^ sbm l tk^ 3? a. -;u 
e^©taasijffl^tTo. AttRo:Btt©^rtss 

a-JH OtCBfSWitSitttllffi^^BlSnbTKLD^^ 

3.-;n osf^Kf^-a-^. 

[0 0 17] ±E3>lfa-^3tt. fifilfl© 

50 weisa8©s9*tBBesnfc#iamc^-r-5it«ffigs 
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l(C*^TS£»3ftfc&LD ; Ev':x-;i/l 0 ©ftffi^ 

[ooi8] m2ikxsm3\zmznz>£.o\z, nswi 

K*tt&2^©A«Rt/'BWC, ^tl^tl. 1 0fl©8 
MJ&rWX8*JB©#-fev h 5 o tfSifcfriaifc-JW 

©BBJ6«Hc^»»fPK:J:D. m6\z*Zft2>£o\z, l 
-p©#-fey h 5 Oa&fct) 5O0LDtya-iH 0>5<g 
♦ nlfigiSn. A»RtfBl|l:tn^tl«tt5O«0L 

[0 0 19] ±IB1afflttl fcgl&LT, «?M«PBB2 
K*tt4liSa4 1. 4 2, 4 3, 4 4^11^^ 

tr*y h3WE«*n*. 

[0 0 2 0] Jfcfc. ±iBfiSWl©HuS®SBtC*f|o]LT 
-5. 

[0021] ±tBisfitt i <o«dM®8Rt*nfi]-rsait® 

fc*W4±»&rTF»fc. 2 *©Sg 1 *¥ftb8W 2 2 . 

3^LT*¥ (XM) 

N!fftRfliffi2 31*. *4V9JWr~- tf^-^tJBUfcX 
WWR*-* 2 4JU*0^LfcV>#-;Wai;£/l!V>Tfl| 

[0022] .hiassttbaw 2 5 k, ±e,m 1 t. h 

MS5««g|5 2 3 t ft 2X5-f KHflMftKff 2 6 * 

^bxsit (yw um\zmw)-*!m\zm2 7k¥-mffiti2 

BSSglXy-f KHHMW2 3iH*©*3X7-f FW 
»««»2 9*^bT«tO(*W#3 l**S«Sn, Rift 
0 3 1 tt. ±B2f6 1 2 2 &l*Sifi«lg& 

»2 5©5R^rtB« (ZM) ^JCil»oIligt$nS. 
HK. WRD#»t#3 1 K-fc>-tf^y KDl»t8«ia53 2 

[0 0 2 3] ±E-fe>-9-'s-y Ha«J^m^3 2tt. 04 

U>^3 3i. K$$lEE5<"J>* r 3 3 fc«k DflElffa-f ;i/ 

5 0 fcfett*3t7 ^T"* 3 *9 9 6 0 {Cf&J^TW Msb *> 
nZ£o\ZVtc-*i<DX7-1 5. 3 5tt:J; 

R^H8c*sn*j:5t:, fiwcigarr£2-3©ft:/ 

7^3^^^}g-fe>-tJ-'\-v K6 5- 1, 6 5-2i, $fe 
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««fcH*Uftl»S*«^. HAtf. 7* h^l^-F 

jet. pi-fe^'s^ H65-i, 65-2 ic-tn^njs. 

*a*n*tfbK:SR9i*nfc3167 r-f A'3- K 4 5 © 
fttttf. W6, 4t>tAyN5-l, 65-2fflifi 

5©^*®gP57 t 7'f HafiCJB^»3t7T'f^3- 
F4 5©#ft#ft (Z$fc£|R)) titftK^SViCaX 
2 tP©7J|Sj (XttRtXYW^lBj) {CjgSioT^i: U 

tt, %79'79m99 e oe>*±y hmw-fi&mz 
ye75tfu*99M-t>-*'\y}* 6 5 ± 

6 5 ©*^ttt©«mb**l8!)TS £5£f£/8-f3. 

[0 0 2 4] ±E"fe>tfAy K«»«*tt3 2fc*tf* 
SlOt>f^K6 5-ltt, 3t7 7-fA'n-K4 5 
Rtf#ifc3§4 6 (HIM) ft*LT#3fc*Mff»4 2R 
20 tf&ft8»gg§4 3 fcttttStl, f2(Dt>D-'\y H 6 5 

(i-l) m£ine«4 4&ttttdn«. 3tt> 

•tf-'W H58 r-f/ta- H 4 5 LT<Bj£8iJ£ 

S4 l iSBRSftS. ft*. iEt^? HdMli 

95 3 2 ten, 3tm*«?e»4 o Kumsnsarasoft 
h*6 5StX2oet±©3t-fe>-y-A >y K5 8*«#-r*«t 

[0 0 2 5] * J F{W*@|&2fcfe»t*a>fcra-^3 
30 il IMIlD*7h2 0OSl, I2Wg3X7 
-f KMttiMt82 3, 2 6&tf2 QMrnz-tyVsv K 

a»*«»3 2K:*»t*a»aE->u>^3 3ft, 

±i2tmti 1 fc«X*nfcft*-t y h 5 0 ©ws® 

8P5 2\zmmzntzyb7???^*i7 9 6 o{cml±ib 

ftDftit^S 1 KItt!nftt>^7 K6 5- 1, 6 
5-2 Rtfft-fe>-9-'\y h* 5 8 ©H^ffiSJCiJtt-S^a 
ft**»ffttt>n*. fe*5> LD^i'a-JHOfOHSffl 
**<ftffir*3tt-t>-y-^y H 5 8«. ±ffl-fe>D-'\y H 
40 6 5 - 1. 6 5-2tm^0. ±M*J±.y h5 OiZ&ft 

T #-79^*5 9 6 0<Dfttiijimz*i-t2>&yt±>-*)-^ 
y H 5 8 fcfcttSSJttfcT ©+&ffi«^*>-fr*«frfcfen 

[0 0 2 6] ±E**©-fc>-y-^y h*it«lt8<ig|5 3 2 K 
«V»T, ±eftMEE^U >^3 3*Z$&73lfiJ(CiR»S-ti: 
SnttCJcD. ±B— #©*5-f F*fc»«3 5tt. ffi® 

n-f ;i/«fe3 4<DRmij\zmvrm&m \zm%2nft 

50 lj>-3<04:ffa»Stt. cn&©X5-f KIMMtS 5. 
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6 5- 211 -f-tt^n. MfetZftT 

Be-fe>-y-A..y H65-i, 65-2 £^n^'n:*f 

[0 0 2 7] ±BB«)«Oieft«*aiD#y h2 0K*V» 
T, ±fB-fe>-y-^\^ K6 5- 1. 65-2 fc-tfl-etHH. 

h2o<Dmummt2 sizmm-zntzytyr^ rvr—i 

[0028] ^6jc. ±wmm\\z.-?y>t--i>tt 
T?mm*imtan5&m£7>u *mmmti±y h©- 

[0 0 2 9] ±.mft-ty b 5 0«il#M©71/-A5 
71/-A5 l<Dmm®\Zt>1t^Tt-b~»i? 5 3j&*S 

esn. gb-h->>i'5 3©±gKic Kw^A-rx 

©LD^a-JHOOU-n 1 S-^-bT*ffiieffi{C 
LD^E^cx-^^^Bltgtbfc. 5t3<OVy>yh5 4 
JlJttfcEBSn*. "7 1/-A 5 1 ©t*3g&©& 

TSrgStC. £V^-y h 5 4fc*»**«jH a t«St««L 
fcIlWS5S«««ttSft5. £©I5]?S»R5 5©-38 

tfUMv h 5 0©fi5g®gB5 2©pf«*»lC«0ft»t6 
nfcjfi¥5 6, 5 6*JBA/TK*-fc!yh5 0S±Bfiia 
WltC^AUfct^. K^-fey h 5 0 t£*5tt&lHji&a« 

5 5 o9Wttc«?ffi4t±enattri o«ttB*fc«w 
r >7jicicx±em ; f^tHi8S2 ^«»ttM^n 

So &*5, ±te[HIgS»«5 5tCg*$nfc. ft*«F^5 
7 S#L,T^$n-5lHlSSxA*-f ±EViry h 5 4 
tCg»£nfc&$l^WX©LD^:i-;i-l 0 g# 

[0 0 3 0] KDkBMfifltK:, aiLi^it^LDty 
a-;H 05-. fCD'J-H 1 1 ^UT*t7 h 5 OK 
fettSVSry h 5 4 iLDt^a-* 

l Ofcfcttaft^r'f na-H i 2<D9tm$l>v>yt-f?>f 

3***13*, ±I2*-tr«yh5 0CDWfiSgB5 2CS 
gVir'V h 5 4\Zttfo?Z>ytT?Zf?3*>7? 6 0\Z& 
feii*. ^7 71" A*3-F 1 2©jfeSB»»3JtiM!lttlc 

SHSs-ssft*. z\cd^o\zlx, -tj-tv h5 oK&tt 

[0 0 3 1]^!:, m7RZfm8£t'b\Z±m%-ty h 

5 0izmm-?zzft7y7?3*?*6o-B(.zfmyt7? 
7*3*** 6 o <hiaift-r3ft:/7*3***^-t>-tf 
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[0 0 3 2] ±IEft7*:/* 3*^*6 0\t. «IBS, (S 
VHD7?79i'x.)V6 1 t1S$Vt<D-b>D-^y F#-f Fgg 
*t6 3 ttiOiHSftS. 7y^->i^6lH ^ 
CD ffiJSM P ^ ft f v * 3 * * * M £ "TIE t b 

fc®D#(7^6 2*#-r-5. ^©7^5/1^6 ICO 
-*BW4. *iry h 5 0 ©iJgiBg&5 2 lc*BftTtBK:B 
5t£n3B£1£5 9tC^Dtttt£>n3. -7J. -fc>*^ 
•7 H^Ef-f 6 3\t?f77>f3*2 5>&±>-V-'\y H 
ifc£&.*.ffl©3grtS&6 4$tl,- K#-YF»#6 3©- 
10 JB»3i«±B7^^->x;i/6 i©-iB©H)t*tH«i« 

;H 0 t»|^-r*tt*fc, H-fi0 5OC93lfi7^ 
3*?* 6 0*«S3»Sns. B/t«5 9tcIfcott 
^t'=>n57 l £7*7 p *3***6 o«, t***^;^ 

^13, fiP^, LDt^a-A10C3l£7 7-<;a-H 

1 2©ft»ci&9ttttsnfcft:/7*3***«©j§Mi 

20 [0 0 3 3] ±12^7**"* 3*?* 6 0©<t&Sgg&> BP 

•6. ±ta*-fe-v h 5 o©^«gBicte. ±?2^m*ao^ 
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